Angiotensin II induces catecholamine release by direct ganglionic excitation.
Angiotensin II (ANG) is known to facilitate catecholamine release from peripheral sympathetic neurons by enhancing depolarization-dependent exocytosis. In addition, a direct excitation by ANG of peripheral sympathetic nerve activity has recently been described. This study determined the significance of the latter mechanism for angiotensin-induced catecholamine release in the pithed rat. Rats were anesthetized and instrumented for measuring either hemodynamics and renal sympathetic nerve activity or plasma catecholamine concentrations in response to successively increasing doses of angiotensin infusions. Even during ganglionic blockade by hexamethonium (20 mg/kg), angiotensin dose-dependently elevated sympathetic nerve activity, whereas blood pressure-equivalent doses of phenylephrine were ineffective. Independently of central nervous sympathetic activity and ganglionic transmission, angiotensin (0.1 to 1 microg/kg) also induced an up-to 27-fold increase in plasma norepinephrine levels, reaching 2.65 ng/mL. Preganglionic electrical stimulation (0.5 Hz) raised basal norepinephrine levels 11-fold and further enhanced the angiotensin-induced increase in norepinephrine (4.04 ng/mL at 1 microg/kg ANG). Stimulation of sympathetic nerve activity and norepinephrine release were suppressed by candesartan (1 mg/kg) or tetrodotoxin (100 microg/kg), respectively. Angiotensin enhanced plasma norepinephrine, heart rate, and sympathetic nerve activity at similar threshold doses (0.3 to 1 microg/kg), but raised blood pressure at a significantly lower dose (0.01 microg/kg). It is concluded that direct stimulation of ganglionic angiotensin type 1 (AT(1)) receptors arouses electrical activity in sympathetic neurons, leading to exocytotic junctional catecholamine release. In both the absence and presence of preganglionic sympathetic activity, this mechanism contributes significantly to ANG-induced enhancement of catecholamine release.